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TITLE: Concerning a method for calculating a laminar boundary layer 


SCURCE3 AN UkrSSR. Techeniys zhidkostey £ gazov (Flows of Liquids | 
ard gases). Kiev, Naukova dumka, 1965, 42-47 os 


TC PIC TAGS? hydrodynamics, laminar boundary layer, boundary layer, : 
beundary layer separation, boundary layer thickness 


AUSTRACT? Apter a brief review and critique of available methods for 
calculating laminar boundary layer in the retarded region, the 
author develops a simpli fed method of solution which makes it possibie 
tc reduce the determination of boundary layer parameters by mears of 
the methods developed by lL. Howarth and py Kochin-Loytsyanskly to 
simple quadratures. Moreover, the determination of poundary layer 
characteristic thicknesses does not necessitate the knowledge of | 
valoctty derivatives, and only the determination of the first walocity 
durivative will be needed for computing the values of the paremater | 
ui gxe7/v, A comparison of the results fro using the formulas obtained 
by Kochin-Loytsyanskiy and Holstein-Bohlen shows that the expressions — 
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Separation, as calculated by various methods, Those obtained by 
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oPITLA: Results of serolyaes mic tivestigation of the ‘compressor intake on models and — 
in full scale. 


- SOURCE: AN UkcSSR, Techeniya ghidkostey i rpaeey (Plows of liquids and eanee? Kiev, 
Naukova dunka, 1965, 72-80 : 


“TOPIC TAGS: compressor eee secu test, test model ~ eee 


ABSTRACT; The paper describes scale noded and full scale aerodynamic tests on compres 
sor intakes. Rigidly oriented 3-channel total «.pressure tubes installed in a rotata- 
ble ring were used to measure the flow turning angle,: velocity, and total air pressure 
Schematics of the compressor intake are shown, ‘The energy loss coefficient,&, of the 
intake was calculated from the average loss of total. pressure, /\_, the average ram den 
oy af the average ene Mg yal Vv,» and the compressibility correction factor 
: 1 = M2/4) using:= 2 A/a Vn (1) Conditions and measurement results are 
oe for 12 design variants. 1! Yarvants show a fairly uniform distribution of velo- 
cities over the cross sections, Losses are compuratively low in ali variants, somewhati> | 
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lower for ithe design with a diagonally disposed entrance, Hints for efficient compres. ° 
sor intake design are discussed, among thea the necessity to have adequate overall 

axial dimersions so as not to increase unduly the curvature at flow bends, Model tests 
have indicated a sufficiently close correspondence of the flow rotation angles and veo: 
locity distributions with the full scale data, Orig. att. has: 4 figures, 1 formula, 
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TITLE: Appro:timate solution to the internal ‘problem of the theory of 
a laminar boundary layer, laminar flow ig 


SOURCE: Inzhunerno-firicheskly zhurnal, Ve 10, no, 3, 1966, 298-305 a = 


TOPIC TAGS: ‘aminar boundary layer, integration, flov analysis, 
axisymmetric j'low, approximate eolution, numeric insegration , axisymmetric body 


ABSTRACT: An analysis has been made of the problem of a laminar 
boundary layer taking into account the interaction of the boundary 
layer and cort: of the flow for an arbitrarily shaped duct. Several 
equations were reduced to a single integrodifrerential equation. 
{Numerical integration resulted in formulas for determining coordinates 
jof separation and convergence points of the lsyers. A simple approxi- 
\mate method Le suggested for stalculating the Youndaury Layer, taking 
,into account its effect on the main streom for plane or oxisymmetrical 
jducts. 2 {rv} 
; . : ‘ 
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TITLE: An approximate method of integrating the laminar boundary——— 
layer equatior 


SOURCE: Prikladnaysa mekhanika, Vv. 2, nO. 6, 1966, 112-121 


TOPIC TAGS: as dynamics, laminar boundary layer, boundary layer, 
boundary layer flow 


ABSTRACT: An approximate method for calculating the laminar boundary 
layer is developed in order to obtain its velocity distributions. 

It is based on the linearization of the boundary-layer equation of the 
Mises form. ‘The results of the analysis were applied to two cases when 
the velocity ‘rariation in the external flow obeys the power U = x™ and 
linear U = 1 - bx laws, respectively. Comparison of the results 
obtained by this method with the exact theoretical data shows good 
agreement in the case of a flow with relatively amall pressure gradien 
while the discrepancies increase with increasing pressure gradients. 
Orig. art. has: 5 figures, 36 formulas, and 1 table. . [AB] 
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TITLE: Calculation of loss of totel pressure in diffuser channels 
SOURCE: Energomashinostroyeniye, no. 6, 1966, 29-31 
TOPIC TAGS: diffuser design, pressure measurement 

/ 
ABSTRACT: To evaluate the loss in diffusers of complicated configurati 
with curvilinear generatrices, use is generally made of the concept of a 
equivalent conical diffuser, assuming that the losses in the curvilinear 


diffuser will te equal to the losses in an equivalent conical diffuser 
with an angle ef expansion 6 eq (See Fig. 1). 
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Fig. - Curvilinear diffuser 


The expression for the local engle of expansion of a curvilinear 
axisymmetric diffuser, tan © /2 = dr/dl, can be generslized in the 
following form for the case of s diffuser of arbitrary form: 


0 dF 1 dF 
Tis Ud aS) 


here F is the area of e transverse cross section; S is the surface of 
the diffuser. The generalized equations devaloped in the article are 
confirmed by experimentel data from the literature. Orig. art. hes: 


9 formulas and 2 figures. 
UB CODE: 20/ SUBM DATE: 
2fe Geis 


none/ ORIG REF: 010 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000410930009-5" 


"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000410930009-5 


pene i 


DORFMAN, B. 


Labor productiyityin transporting products of metallurgical 
and pipe plants and methods for measuring it, Biul. nauch, 
inform.: trud 1 zar. ta 3 no. 11:15-17 '60. (MIRA 14:1) 
(Pipe) (Metallurgical plants) 
(Railroads—-Freight—Labor productivity) 
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Methodology for calculating the increase of workers! productivity 

in the railroad workshops of metallurgical plants taking the expansion 

of production into consideration. Biul.nauch.inform.:; trud i sar. 

plata 4 10 06320=25 tél. . (MIRA 1416) 
(Steel industry) (Railroads, Industrial—Labor productivity) 
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MINENKO, V.A. (Khar'kov); DORFMAN, B.A, (Khar'kov) 
‘eran eT BARD Letenetr ONE Crete 


Organization of the work of the railroad transportation departments in 
metallurgicil plants, Zhel, dor, transp. 47 no,91:84-86 38 '65, 

(MIRA 18:9) 
1, Direktor Vsaescyuznogo nauchno—issledovatel'skogo instituta 
organizatel’. proizvodstva 1 truda chernoy metallurgii (for 
Minenko). 
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AUTHOR: GENESIN,A Me, DORFMAN, B-Aos and POPLAVSKIY ,P.H- PA - 2384 


TITLE! About the Accounting or the Railway Transportation Net Cost at 


the Metallurgical Works. (0d ucheta gobestoimosti perevozok ne 
zheleznodorozhnom transporte metallurgicheskikh zavodov, Russian). 
PERIODICAL: Stal’ 1957, Vol 17, Hr ty PP 16 + 19 (u.S.8-R-) 

Received: 5 / 1957 Reviewed: 5 / 1957 


ABSTRACT: Freight turnover within an iron production plant comprises goods 
delivered to the works, transport within the premises of the plant, 
and outgoing freight. The costs of transport of @ work amount 

to about 4 to 4,5 % ofthe entire production costs. The problem 

of the net costs for transports by rail within the premises of 

the work has hitherto not been investigated with sufficient thorough- 
ness. At present the ton kilometer serves a8 a basis for calculations. 
It is shown that this is not the right baeis and that the real rate 
of expenditure for all costs of transport can only to be ascertained 
if these expenses are referred to the total tonnage transported 
{ncluding those outside the works. This calculation is possible 

py means of the following formula: 


Ke paP+a2Pl 
K denotes the net costs of the transport, P - the amount of the 
tonnage transported, P - the expenses for jnitial- and final oper- 
ations per ton, Ss Pl - the amount of tons kilometer 
Card 1/2 attained in the case cf transports, 4 ~ expenses for the transport 
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% : PA = 2384 
About Accounting of the Hailway Transportation Net Cost at the 
Metallurgical Works. 


of 1 ton per 1 km.’ Caloulations in 7 large works showed that net 
costs for the transport of 1 ton vary between Rb 1.41 in the com- 
bine of Kuznetsk, and Rb 2.08 at the Novo-Tagil' plant. 

(2 tables and 2 illustrations). 


ASSOCIATION: The All-Union Scientific Research Institute for the Production-~ 
and Working Organization for the Production of Iron. 
PRESENTED BY: 


‘SUBMITTED: 
AVAILABLE: Library of Congress. 
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Cooperative production in industrial transport. Zhel. dor. 
transp. 40 no.1:28-29 Ja '58. (MIRA 11:1) 


1,Nachal'nik shelesnodoroshnogo tsekha Makeyevskogo metallurgicheskogo 

savoda (for Trushenko). 2. Nachal'nik laboratoriil promyshlennogo 

transporta Veesoyusnogo nauchno-issledovatel'skogo instituta 

organisateii promyshlennosti chernoy metallurgii (for Dorfman). 
(Railroads---Management ) 
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paobien FI maaan: nauchnyy sotrudnik; FAYVISHENKO, L.I., insh., nauchnyy 
3 KHAZANOVICH, N.L., inzh., nauchnyy sotrudnik; KHALIN, 
P.G., insh., nauchnyy sotrudnik; PEYCHEV, G.P., otv.red.; BSLINA, 
B.A., red.izd~va; ANDREYSVY, S.P., tekhn.red. 


(Prack maintenance at iron and steel mills] Opyt raboty puteitsev 
zhelesnodorozhnogo transporta predpriiatii chernoi metallurgii. 
Khar'kov, Gos.nsauchno-tekhn.izd-vo lit-ry po charnoi 1 tavetnol 
metallurgii, 1959. 101 p. (MIRA 12:10) 


1. Kharkov, Vsesoyuznyy nauchno-issledovatel'skty institut 
organizatsii proisvodstva 4 truda chernoy metallurgii. 2. Vae- 
soyusnyy nauchno-isaledovatel'skiy institut organisatsii pro- 


isvodatva i truda chernoy metallurgii.(for Dorfman, Fayvishenko, 
Khasanovich, Kha] 


in). 
(Railroads, Industrial) (Railroads--Track) 
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BELOSTOTSKIY, A.A., inshes DORFMAN, B.A, inzh, 


Automatio control of railroad transportation im iron and 
steel works, Mekh, 4 avtom. proisv, 17 no.518-9 My '63, 
(MIRA 1626) 
papel tegoraberesireass Industrial—Electronic 
equipment) 
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DORFMAN, B.M.3 DRYLOV, R.A. 
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Device for determining the effect of inclination on the readings 
of electric instruments, Izm.tekh, no.8:53—54 Ag "62, 
(MIPA 1634) 
(Electric instrunents--Testing) 
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Comparative study of the measuring methods of capacities 


and fluid quantities in industry. Metrologia ap] 10 no.l2: 
536-538 D 163. 
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Use of pressure tubes for flow measurements, Metrologia apl 
11 n0o38117—122 Mr'64. 
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DORFMAN, _E., arkhitektor 


When the principle of efficiency is violated, Okhr. truda i sots, 
strakh. 6 no.12:29-30 D '63, (MIRA 1732) 
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ZUBKOV, I.0e3 DORFMAN, 34M. (Dorfman, IE.M.] 


Apelieation cf ultrasonic waves in the study cf the sechnanical 
propertice of glass textolits. Khimsprom. ['kr.] n0.2:9--10. 
Ap-Je '65, (MIRA 1826) 
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DRTHAN, Benanuil Se eee 4 SINTSEROV, Arkadiy Dmitriyevich, inzh.; 
91 Woes, a+ ¥@ nauk, red.; KRIVYAKIN, B.I., rade: 


GOLUBKOVA, L.A., tekhn.red, 


(Heating and ventileting flour ani groat mills) Otoplente t 

ventiliatsifa mal'nits 1 krupianykh gavodov. Pod red. S.A.Otsepa. 

Moakva, Isd-vo tekhn. 1 ekon. lit-ry po voprosam mkonol 'no~ 

krupianoi, kombikormovol promyshl. i elevatorno-skladskogo khoriai- 

stva, 1957. 261 p. (MIRA 11:2) 
(Heating) (Ventilation) (Flour milis) 
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KUCHINSKIY, M.3 DORFMAN, F,, tekhnologs SEREBRYANNIKOVA, Kh., kand.khimicheskikh 
navk; HER, V., insli.; SHCHEEANOV, P.s POLYAKOV, V., ratsionalisator 


(Sverdlovsk) 
New developments in factories. Mest.prom,i khud.promys. 1 1002/31 
36 HD '60. (MIRA 14:4) 


1, Direktor fabriki "Kommnar", Orsha (for Kuchinskiy). 2. Fabrika 
"Resinoprom® (for Dorfman). 3. Direktor fabriki "Shchetochnik, 


- Rostov (for Shchebanov). 
(Manufacture-—Technological innovations) 
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KRIVORUCHKO, Semen Semenovichs DOIFMAN, 0.4., otv. red. KAMINSKIY, 
LoNey red. izd-va}; ANDEEYE',S.P.',tekhn. red. 


[Operator of a coke~pushing machine; manual. for on-the-job 

training of qualified vorkers] Mashinist koksovytalkivatelia; 

uchebnik dlia podgotovki keralifitsirovannykh rabochikh na 

proizvodstve, Khar'kov, Gos,nauchno-tekhn. izd-vo lit-ry po 

chernoi 1 tsvetnoi metallurgii, 1961. 173 p. (MIRA 1436) 
(Coke industry-—Equipment and supplies) 
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Khim, no.1:23-27' 163. (MIRA 16:2) 
(Coke ovens—-Testing ) 
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SICHENKO, V.1i.3 IVANOV, B.V.3 POLYAKOV, 1.2.3 RAZNIKOV, AAs 
DOREVAN, G.A.3 IZRABLIT, E.M.; MOTYCH, A.G.3 TOPLGIN, 
Cerny, G.Ya.; STSTSENKO,Ye.Ya.3 UDOVICHENKO, L.V.; 
FILIPPOV, B.S., nauchn. red.; LERNER, R.2., nauchn. rede5 
GOL'DIN, Ya.A., glav. rad.; KULESHOV, M.M., rede; POLOTSK, 
S.Mes red. 


[By-product ccke industry] Noxsokhimichaskoe proizvodstvo. 
Moskva, Metallurgiin, 1965. 16% p. (MIRA 18:7) 


1. TSentral'nyy nauchno.issledovatel'skly institut in- 

formatsii i tekhniko-ekonomi.cheskikh issledovaniy chernoy Pee 
motallurgii., Z. Dirakto:: Tountral noo nauchno~issledova- ; 
tel'skogo instituta informatsii 4 texhniko-ekonomicheskikh 
issledovaniy chernoy mevallurgii.(for Kuleshov). 
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TAYTS, Ye.M., doktor tekhn, nauk; SHVAXTS, S.A., kand. tekhn. 
wuxtdeceased]s PEYSAKHZO, 1.B,, inzh.3 GEL'FER, M.L.y 
inzhe; DMITRIYENKO-. MoT: Ainztie s LORFMAN,..G.As, inzh.; 
IZRAELIT, Ye.M.y inzha3 KULAKCV, N.K., inzh.; KUSHLY ANSKTY , 
B.S. inzh.3 MEYKSON, L.V.» inzh.{deceased]; LEONOV, A.S., 
inzhe3 SHVARTS, G.A.> inzht.3 SHVARTSMAN, T.Ya., inzhe; 
YATSENKO, N-Ya., inzn.: BABIN, P.P,, inzh.z KHANIN, I.M., 
doktor tekhn. nauk, prof., red.; KOZYREV, V.P., inzhe, 
red., KUPE.MAN, P.I.>, inzhi., Ted.3 LGALOV, K.I.,; inzhe,y 
red,; LEYTES, V.A., Inzh., red.; LERNER, B.Z., inzh. ,red.} 
POTAPOV, A.G., inzhe, red. SHELKOV, A.K.y rede 


[By-product coxe industry worker's handbook in six volumes] 


Spravechnik koksckhimika v ehestd tomakh. Moskva, Metal-- 
Jurgiia, Vole2. 1965. 288 Pp. {MIRA 18:8) 
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DORFMAN, G.S., ingh.; KOZACHENKO, V.G.; MARKOV, A.N. 


: Over-all mechanization of paper roll reloading. Mekh.i avtom. 
proizy, 18 no.2:2l-24 F 'éd. \ (MIRA 17:4) 
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~~ EXCEEPTA SEITCR Sec.1l VYol.190/10 Oto-Rhino-Larynzo uc. 
BOREMAM ED / ynge ver. 
1936, GREENBERG G.1., DORFMAN G, V,_and VISLENEVA M.G. Leningrad, 
*Tables of Russian words used in clinical hearing-tests 
by the speech audiometer (Russian text) VESTN. OTO-RINO- 
LARING, 195%, 3 (78-83) . 
Two tables of Russian words are offered for speech audiometry, The first table 
contains sounds of low frequency, the second - of average and high frequencies, In 
order to eliminate guessing, both tables are of monosyllabic words only, These 
tables are aimed at clinical use in the differential diagnosis of the type of deafness 
following the course of a disease and the effectiveness of the therapeutic methods 
used, Discernment of speech in both tables is evaluated in percentage and depends 
on the intensity of sounds, . 
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eed a 66158 Ag '62. 
Mass work of a library. Med.sestra 21 no.8190 Sé (MIRA 15:9) 
jotekoy Infektsionnoy bol'nitsy iment 


1. Zaveduyshehoye aoe (for Dorfisan). 


a 8 
S.P.Botkina v Lening ee ees AND NURSING; 
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BENDERSKIY, S.N., kard.tekhn. nauk; BURSIAN, V.R., prof., kand. 

tekhn, nauk; VASIL'YEV, Polley 4nzh.3 DORFMAN, bfe. iozh.}3 

ZHURAVLEV , ie., hand, tekhn. nauk; ‘KE. rcv 
inzh.; KRUGLOV, A.ll., dots., kand. tekin. nauk} KUKIBNIY, 
A.Aey dotse,; kand, tekhn. nauks LEVACHE7, N.Aep Gotseys and, 
tekhn. nauk; LEYKIN, A.Ya., jnzh.; NARZMSKIY, N.Key dotse, 
kand. tekhn. nek; PLATONOV, P.N., prof., doktor tekhn. 
nauks SOKOLOV, A.Ya., profe, doktor techn. nauk; KUTSENKO, 
K.I., kand. tekhne nauk, dotse, retsenzent; VEHENEYENKO, 
Ye.le, inzh.y reteenzent; KOVIUN, A.Pes insh., retsenzent; 
SEMENYUK, A.I., retsenzent; KASHCHEYEV, 1.P., inzhe, 
retsenzent; PAL'TSEV, V.Ses kand. tekha. nuuk, retsenzant; 
KHMEL'NITSKAY A, Aebes red. 


[Conveying and reloading machinery for the overall mechaniza- 
tion of the food industries] Transportiruiushchie i peregru~ 
zochnye mashiny dita kompleksnoi mekhaniza.sii pishchevykh 
proizvodstv. Moskva, Pishchevaia promyshlonnost', 1964. 

759 Pe (MIRA 18:3) 


(Continued on next, card) 
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BENDERSKIY, S.Ne-—~ (continued) - Card 2. 

1, Odesskiy tekhnologicheskly angtitut imeni 4, V, Lomonosové 
for Kutsenko, Naremskiy y Veremeyenka, Kovtun). 26 Starshiy 
ekspert Upravieniya po avtonatizatsil i oborudovaniyu dlya 

hiennosti Gosudarstvennogo ‘coniteta po mA- 
ri Gosplane SSSR (for Semenyuk). 3, Glevnyy 

tvernogo 4nstituta po proyektirovan 


priyatiy muxomol! 
i elevatorno-skladskog 
he Zaveduyushehiy Laborato 
jgaledovatel' skcgo 4netituta zerna 4 


totki (for Pal'tsev)« 
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SHENDERET, Ye.R.; IVANOVSKIY, F,p 


SERGEYEVA, ives, DORMANT uchastiye: TYURINA, L.S.; 


<1 11 Co Ns Te ek £3 Seene, aeamese™ 


Solubility of acetylene in sce to 


Prikl, khim, 37 
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| Mathematical Reviews 4” {velocity ciistribatto 


Vol. 14 Noi 9 - te 
; Ootober 1953 Rae wel 3 
1 ‘schaniog “pi ge? 


can be found by 


"a Tanalytic function F(s) bounded at infinity the limits Fa (ts 
~ Viand F(t) cbtained by approaching the point f=£, of s 


:Jslit satisly 


i. [ Which, can also be inverted to yield F,~F_ in terms of 
= Rab. Application of these telations to s($)—r yields 


UOT Naateatta tele fly. 0.Teoth bade 
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Computation of Irrointionel ow ‘abot 
and construction of grlde for given 


non the profiles. Akad. ‘Nauk SSSR, 
Prikl, Mat. Meh. 16, 599-612 (1952), (Russian) 


a tet a(t) map the grid of flat lates jit yes mend (m6, } 

gf) 2:1, £2, ---), lé| Sa, in the f= &+ty plane onto a given: 

rid of congruent equally spaced airfoils In che sex 
| plane. The cotential function for in 


mpressible flow a! 
plane grids being known, the potenti Tor The glven grid 


f nC Ceo+e tod fT.) Pc eoth (ee 


| te (comht a—conht 6° [94 (043-0) 
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“". 4 Vergence. Calculations for a particular, 
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USSR /Mathematics ~ Hyarodynanics, Cascade profiles 


Gara 1/1 Pub 65-11/11 


Author : Dorfman, L A. 
a 23s: g ged MN ze 
: ‘nverse problem of cascade profiles 
18, 637-640, Sep/Oct 1954 


ethod (EM, Vol 16, No 6 
files is attempting by 
velocity distribution 


Sitle 


Periodical : Prikl. mat, i mekh. 


Practical application of G. 
(1953)) for the establishment of cascede pro 
solving the 4{nverse problem. 
on the profile surface as Spe 
sponding profile shape. In the parti 
distribution agrees with parameters of the di 

: sity aistribution, the 


to a cascade design witt 
method presented provides an accurate solution. Three references. 


Abstract 


Institution $ oof 


Submitted June 8, 1.954 
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i 


DORFMAN, L. A. 


sacs Pp Pe 

Sections. ‘ 

Kalinin, Leningrad, 1955. 
mathematical Sciences.) 


, ice 
Hydrodynamic Theory of latt 
=~ "Direct ant is a anaerad er Poiseechiis Ins; imeni M. I. 


eahrue? Bee ee atiee for the Degree of Candidate in Physico- 


. 87-104 
So: Knishnaye Letopis', lo. 23, Moscow, June 1955, PP 
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~ USSR/Mechanics - gareray Mechanics 


Card 1/1 Pub 85-19/19 
Author : Dorfman, L. A. 
Title : “Note on L. A. Dorfman's article "The Inverse Problem for a iattice 


of Profiles", Prikl. Mat. i Mekh., Vol XVIII, No 5, 1954 


Periodical : Prikl. Mat. i Melch., 19, 384, May-June 1955 


Abstract : The author states that conditions imposed on the assigned velocity 
- distribution in the earlier article are insufficient fo: the purpose 
of obtaining closed profiles. Therefore, observations made on the 
rigorous solution of the inverse problem were unfounded. The author 
makes the necessery corrections and thanks G. Yu. Stepanov for point- 
ing out the original errors. 


Institution: -- 


Submitted <: -- 
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DORFMAN, Le A. 


‘ 
f 


“Calculation of Flow Past; a Rotating Circular lattice," by L. 
:A, Dorfman, Leningrad,  Ievestiya Akademii Nauk SSSR, Otde- 


- ‘leniye Tekhnicheskikh Nauk, No 12, Dec 56, PP Te1-125. 


"The plane flows in rotating circuler lattices schernticize flows in 
the impellers of centrifugal compressors and radial turbines and in conics. 
flows in axial turbomachines." 


This work presents 4 method, supplemented by equations, graphs, and 


drawings, intended for the calculation of pressure distribution on lattice 
rary shape in which the field of flow 


4g reflected on external lattice blades without loss of accuracy. “0 
-4nerease the accuracy of the calculations, essential singular integrals 
-of the potential speed of flow of displacement, and not the speed itself, 


were calculated. 


Sum (1239 
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: Soy Sea eis eee 
: 
Ae. 


n of Velocities ‘Along # Profile in ® tattice,” oy b 


" agonversetio 
A, Dorfman, Leningrad, Inzhenermy Sbornik, Vol 23, 1556, pp 100- 
189. 
ie of @ givel . 


ng the profl 


C} adetribution of veloci™ . 


a Assuming the distribution of velocities alo 
‘Lattice at some angle of inflow J1 18 know, th 
ties for any other angle of inflow Ry je round. 
¢ this problem is impor tant in studying turbine profile) 
down to determining the conformed reflection of the 
file lattice for some caronic range with the given 


The solution 0 
“Lattices and comes 
5 exterior of the pro 
“ywelocity distribution. 
eis to 6 pook by L. I. Sedov, Ploski gadachi . 


The only referenc 
ki i Aerodinamiki (Plane Problems of srodynaisics and Aero- - 
ubmitted for publication 


Gidrodinami 
dynamics) ’ Gostekbizdat, 1952. The article was 8 


é 
_ an April. 1993+ 


Sum 1219 . 
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(Leningrad) - 2h-7-21/28 


otating disc 


AUTHOR: Dorfman, L.A. 
hayuehchems;7a 


—_ 


Mer eres 
PITLE: Turbulent poundary layer on ar 
(Turbulentnyy pogranichnyy gloy na vrashe 


diske). 

PERIODICAL: "Izvestiya Akademii Nauk Otdgleniye mekbnicheskikia New" 
(Hulletin of the Ac.SG. Technical. Sciences Section), - 
1957, No.7, pp-136-142 tu.8.5.2. 


ABSTRACT : Study of the flow around & rotating disc is of great 
practical {mportance, particulerly for computing the 
friction of {individual elements of turbines. Comparison 
of experimental data obtained by Kempf and Schmidt with 
ding to the formula of Goldstein,S. (2) 


data calculated accor 
'g results are not in agreement W 


basis of the speed profile, 

in the book of Loytsyanskly, L.G. "Aerodynamics of the 
poundery Layer", 151, The author claims that the r3sul.ts 
obtained by means of the equatignig 


9 M Re 
1/2 which he derived shows good agreement with available 
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Tur 
; urbulent boundary layer on a Totating disc 


experimental data 
2/2 2 of which are Slavic 


SUBMIPTED: December 10, 1956, 


AVAILABLE: 


(Cont, ) 


he PeAT 
re are 3 figures auld 6’ P8rerences, 
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AUTHOR: Dorfman, L.A. (Leningrad). 2ha12-13/2t- 
PITLE: Tnfluence of the yadial tenperature gradient on the heat 


+ransfer of a rotating disc. (Viiyaniye radial’ nogo 
temperatur na seplootdachu yrashchayushche [50874 


CIA-RDP86-00513R000410930009-5 


gradienta 
diska). 

PERIODICAL: Izvestiya Akademil Nauk SSSR Otdeleniye Tekhnich2skilch 
Nauk, 19597, No.l2, PP. 64-66 (U SR) 


ABSTRACT: An accurate solutio2 of the problem of heating & viscous 
incompressible Liquid by 2 rotating disc was publisked 
in 1947 by Toy As Kibel' (Ref.1). Tn 1952 this solution 
was again published py Millsaps, K, and Pohlhausen, XK. 
(Ref.2) who gave results of calculations for low values 
of the Prandtl number between Oo and 10, ‘These resuits, 
as well as those of Wagner (Ref.3), were obtained for the 
cordition that the temperature of the disc and the 
temperature of the surrounding medium at a large distance 
from the dise are maintained constant along the radius. 
Experimental results show higher heat transfer values 
than those calculated even if the jnfluence of radiation 
js excluded and this is attributed to the fact that, ia 
addition to natural convection, there was a radial 


Card 1/2 temperature gradiert auring the tests. 


A R ED . 
E 
/ / 
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24-12-13,/24 
Influence of the radial temperature gradient on the heat tranefer 
of a rotating disc. 


conditions of operation of discs of gas turbines and 
other turbines, the temperature of the disc and the 
surrounding medium increases along the radius and this 
imposes the necessity of solving the problem of the 
influence of the radial temperature gradient on the heat 
transfer of a rotating disc. To simplify calculations, 

a quadratic distribution of the temperature along the disc 
radius is assumed,since such a distribution is near to 
that observed under real conditions of operation of a 

gas turbine. For the boundary conditions defined by 
Eq.(2) solution of the problem involves solving the 
differential equation, Eq.(3), p.64, The final equation, 
Eq.(15), indicates that the radial temperature gradient 
has a considerable influence on the heat transfer, 

There are one table and 5 references, one of which i3 
Slavic, 


SUBMITTED: March 22, 1957. 
AVAILABLE: Library of Congress. 
Card 2/2 
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3/112/59/000/013/021/057 
A002/A001 


Translation from: Referativnyy zhurnal, Elektroteknnika, 1959, No. 13, Pp. 32, 
# 26377 


AUTHORS : Bychenkov, 3. A,, Kuznetsov, L. A., Dorfman, L. A., Shkutov, K, &. 
TITLE: The Experimental Gas Turbine Plaat of NZL 

2 
PERIODICAL: Tr. Nevsk. mashinostroit. z-da, 1957 (1958), No. 1, PP. 211-226 


TEXT: An experimental gas turbine pow 

1948. At this plant a single-shaft ‘Ge ~950 

on an open cycle witt. regeneration 50°C gas 

In 1955, the unit was converted to 4 [TP -700 (GT-700) two- 

(700°C gas temperature). The plant was in operation for 2,50 

starts, The GT-550 with a capacity of 840-1,000 kw has 5 reaction stages 

ov, = const, = const, W/o, * ¢:,56-0.63, The axtal compressor has 16 stages 
with a 50% reac ‘ion, The adjustment of the compressor was performed during the 
tests, The stage characteristic on ‘anich the calculation of the compressor of te 
industrial PT-§00-1.5 (GT-600~1.5) was based, was plotted on the basis of these 


Card 1/2 
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8/112/59/000/0 13/021/0:57 
The Experimental Gag Turbine Plant of ZL A002/A001 


investigations, The nonuniform distritution of temperatures over the turbine 
casing and great temperature stresses in the rotor bore necessitate a preheating 
of the installation for 60 - & minutes, Characteristics of the tarbine unit at 
difterens operating conditions are Siven, Changes of the cutsids air temperature 
from 420"C to ~20°C do not affect the Specific fugl consumption, but the Power be 
rises by 1.5 times, The two-snaft GT-710 unit was designed on the basis of tha 
GT-550 by adding a superimposed, single stage turbine with a 700° inlet tempera- 
ture and a high-pressure compressor, 


Vv. 8, P, 


Translator's note: This is the full translation of the original Russian 
abstract, 
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DORFMAN, L.A. 


PST ROTI IRS BY PLS pes, 
Pe Heat transfer from a rotating disk. Inzh.-fiz. zhur. no. 6:3-11 
Je '58, (MIRA 11:7} 


1, Nevaliy mashinostroitel'nyy zavod im. V.I.Lenina, Leningrad. 


(Diske, Rotating) 
(Heat--Radiation and absorption) 
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DORFMAN, LeAe kandfiz.-nat nauk; GRISHCHUK, S.V.,1nsh. 
Stulying turbine stages equipped with lamellar guide blades. 


% hinostroenie 4% n.12:35-37 D '58. (MIRA 11:12) 
eee (furb‘inea) 
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Derr Altay Lb A 
, p 
AUTHOR s Dorfman, L. A. 57-1-23/ 50 
ce 
TITLE: Resistance of a Rugged Disk Rotating ina Housing (Soprotivleniye 


sherokhovatogo diska, vrashchayushchegosya v kozhukhe). 


PERIODICAL: (easy Tekhnicheskoy Fizki, 1958, Vol. 23, Nr 1, pp- 170-172 
(USSR 


ABSURACT: The runners of turbines usually run in suall cylindrical 3paces. 
Thercfore, formulae for disks rotating in the open space ("free" 
disk) cannot be used for the computation of resistance of the 

7 runners. The consideretion as to the reason for the formula for 

the resistance in a rugged disk rotating in a housing are given 
and in the following the mentionec formula is coupared to the 
experimental data. On the occasion of the derivation of tne for- 
mula the author refers to ref. 1 and starts with the jiven formula 
for the moment of resistance of a rugged "free" disk. Froa this 
he passes on to the cease of the disk in the housing. In this con- 
nection the characteristic influence of the relative axial gap 
s/R on the resistance in the case of turbulency is taken into 
consideration. The experimental duta by Pantell (ref.3) are given 
ane finally the wanted formula for the rugyed disk rotating in a 


housing is put ups (oo Jegs = 0,051 ( £ jouer? 


Card 1/2 h denotes the degree of roughness, R the radius of the disk, 
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Resistance of a Rugged Disk Rotating in a Housing. 57-1-23/40 


SUBLIITTELD : 


AVAILABLE: 


Cara 2/2 


cy the coefficient of the moment of resistance. Consequently the 
experimental data obtained on the occasion of measurings carried 
out with water whirl brakes with disk construction in the labcra- 
tory for turbines at the HNevskiy nashinostroitel'nyy zavoc. are 
compared to this formula. It is denonstrated that it agrees with 
the existing experimental data and that it can be reco.umerded for 
the computation of the resistance of a disk rotating in a housing 


at 125 ct < 3000, 0,02 Ka/R K 051 and 0,02 < a/R < C91 


at a higher degree of roughness. a/R ~ radial gap. 
There are 3 figures, 4 references, 3 of which are Slavic. 


Avril 20, 1957 


Library of Congress 
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5 7-2425/32 
AUTHOR: Dorfman, L. A. 
De een ee te EEN 
TITLE: The Reeistence of a Rutating Rugsjed Disk (Soprotivleniye vra- 


shchayushchegosya sherokhovatoso diska) 


PERIODICAL: Zhurnal Tekhnicheskoy Fiziki, 1958, Vol. 2Uu, Nr 2, pp.300-306 


(USSR) 

ABSTRACT: fhe theoretical derivation of the drag formula for a rotating 
rugged disk under a method of operation where the rougnaness 
is entirely cffective is derived here. 0 facilitate the 


integration of equations for the boundary Layer tne wuther 
approximates several ‘:ntegral quantities by means of depender- 


ces accordin; tc powers of ob ko is the thielne 2 > of 
the boundary layer. k, is the height c* Sumps oa the rovgh, 
surlece . First, for illustrating the method of caleila- 


tion, the culculation of the roughness of a small plate is 
given and then the coaparison of the obtained solution with 
the complete solution of Prandtl-Shlikhting (reference 2). 
The elements of the turbulent boundary layer at the rota ving 
Card 1/2 rugged disk are determimd by means of the ewplcoyment o7 se- 
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nienpirical methods in the solution of the momentum equations. 
The formula calculated for the drazof the rugged disk by maans 
of these methods is in agreement with the results of the 
tests. The obtained formula for the coefficient of the :aonent 
of drag age 


wets a [: er 3\° le 1365 
“ie ee ge macs i oi 
to? R 


R denotes the radius of the disk, 4 - the density of the ne- 
dium in motion, M - the moment of drag of the two sides of the 
rotating disk with the radius R. This formula can stilc. be re- 
duced: ke aia 


Cr = 0,108 ae - a 
There are 3 figures, and 5 referencas, 4 of which are 3lavic. 


Machine -Building Factory imeni Lenin, Leningrad /'%e.shi10- 
stroitel'nyy zavod im. Lenina, Leningrad) 
December 4, 1956 

ibrary of Congress 


1. Turbulence-Mathematical analysis 2. Boundry layer-Mitheratical 
. analysis 
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AUTHOR : Dorfman, L. A. 20-119-6-14/56 


TITLE: Thermal Boundary Layer on a Rotating Disk (Teplovoy pog-anichnyy 
‘ sloy na vrashchayusk.chemsya diske) 


PERIODICAL: Doklady Akademii nauk SSSR, 1958, Vol. 119, Nr 6, 
pp. 1110 - 1112 (USSR) 


ABSTRACT: The author compares the equation of the tagential velocities 
of an averaged turbulent motion of an incompressible liquid 
in the boundary layer of a rotating disk 


vv 

ke irene 2 Z a dee rs 
ST eae ay 3 al : viv) with an energy 
equation lacking dissipative terms 


an } . 9 Ot =—7 
- ~ yf! 
Yr * ‘2 Zz a2 (a D2 var). 
vn V6 We and T denote the mean values of the velocity components 


and of temperature, the pulsation components being deroted by 
dashes. p denotes the kinematic viscosity and ‘a = A/o,8 - 


Card 1/3 the heat conductivity. In case of a quadratic temperature distri- 
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bution at the wall. Tall s x and at P =p/a = 1 (Ta «0) 


the profiles of temperature O(z,r) « t/r and of the tangential 
velocities G(z,r) = v¥ /rweoincide, the two above given ecua- 
tions taking the 3ame form: 


UR Vr OR R= 
Ye rt Rt o2 -Livdt - FR es vs 


The boundary conditions are aloo equal then G(0,r) = Q(0,r) = 13 
G(co yr) = O(2o,r)= 0, the relations for vy and T betreen the 
pulsation coefficients and the averaged coefficients being 
assumed as equal. From this the following relation butween the 
friction stresst(2 and the heat flow q is determined: 

q = ad Ta1/tH » The here obtained results also comprises 


the case of laminar flow, if no pulsation components exist. In 
thdcase of turbulent flow the resistive torque M of one fgce 
of the disk can te expressed as M = 0,157 Re~°921(1/4) eu) °r 


at Reynolds's nunbers fron 10° to 10, which yields 


Nu =((du/ar)/2nw rp) = 0,0287 Re°’?, The heat balance was set 
Card 2/3 up for an annulay element of the thermal boundary layer for the 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000410930009-5" 


"APPROVED FOR RELEASE: 07/19/2001 


Thermal Boundary Layer on a Rotating Disk 
‘ 


computation of ‘ihe heat emission at an arbitrary tenperature 
gradient. From tihia an integral relation results, having no 
dissipative terns. This equation is then repeatedly transformed 
and the further course of computation is pursued step by step. 


Tyall ™ rand Px = 1 Nu = 0,308 ¥ (n + 2)Re is obtained for 


laminar flow, and Wu = 0,0212(n + 2,6)°?*Re8 for turbulent 
flow. As a conciusion values for the coefficient Nu/He are 
given. There ave 5 references, 2 of which re Soviet. 


PRESENTED : December 31, 1957, by L. I. Sedov, Member, Academy of 
Sciencas, USSR 

SUBMITTED : May 23, 1957 
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PHASE: I BOOK EXPLOLTATION 80V/4323 
Dorfman, Lev Abramovich 


Gidrodinamicheskoye soprotivlentye i teplootdacha vrashchayushchikhsya tel 
(Hydrodynamic Resistance end Heat Transfer of Rotating Bodies) lMoscow, 
Fizmatgiz, 1960. 260 p. 5,500 copies printed. 


Ed.: 8. Kh. Natkovich; Tech. Ed.: Ye. A. Yermakova. 


PURPOSE: This book is intentled for engineers and researchers working on the 
industrial application of the hydrodynemics of viscous fluid, It will also be 
of interest to students and aspirants. 


COVERAGE: ‘The book presents a theoretical review of the principles of hydrodynamic 
resistance and heat transi’er from rotating bodies. The basic equations of motion 
and energy balance, the luminar and turbulent flow around rotating discs, and the 
rotation of cylinders and axially symmetrical bodies in viscous media are discussed 
and the experimental results are compared with theoretical solutions, The aiathor 
thanks Professor L.G. Loy:syanskiy. There is no bibliography but numerous refer- 
ences are made to Soviet, English, and German sources. 
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PRRIODICALs Iaveative sheers: naun casm, Otdelemiye tekhnicheekikh 
ween, Emergetika 1 avtoaatiba, 1960, Xr 3, pp isd (USSSA) 


: ABSTRACTS The 25tm All-Union Setentific Techmicel Seszicn on 
‘y etationary and trection gas-turbine# was held in Moscow 


@n the 25th and 26th November It wes cenvened by 


| 
| 
| 


4 ween BO CSSA, Cogether vith the State Scientific Technica 

' Commiseiom ef the Council of Ministers ef the USSR. 

; Repertes were read about the testing end eperation of gaa 
turbines renging from 300 te 12000 kW and on the design 
ef @ 50 WW gan turbine, The session wan attended by 


4 


sbeut 400 representatives of Ressaren Inetitutes, 
Turbine and Locomotive Vorke, Design Inetitutes, 
Teshmical Colleges, Councils of National Economy and other 
Smetitutes. The following reporte were read: 
*Seme Results Achieved in the Develepacat of Suall 

{meee 800 SoweTerhinea® by K.Ya.Ouherav ef the Ekomomayaer yactory. 


8/024/60/000/03/026/028 
2298/5459 
The 25th all-veien Setemtific Technical Seevien ou Gas-Turbine 
Nawefacture 
f 


Results ef Experimental Work of the All-Union Thermo - 


Techuteal Institute en the Gan Turbine at the Shatak 
Under ground Gasification Station of Podzesgea® by 
S-G.Ol*khevehiy, "Start-up and Adjuatment Uxperience 
with Gas-Tarbine Type Gt- 
Lemingrad and sone result 
Betler Turvine Institute 


€00-1.5 of the Neva Works, 
@ obtained on it im the Central 


Tavestigatiens® dy 
v.6. shkia ef 


the Central Boiler Turbine Institute. 


: Operating Experience with Gas Turbines of I 
{ the Bevan Werks Leningrad® by juAsDatinep of the Neva : 
H ———Racinezring Works, The Productin~ af toca tor practlon { 
K aad Statinnerr c.4-iurpines® by V.Nitholayey ef the ; 

5 e4a-Cuton Scientific Research Institute af the Oil i 

: Industry, *An Experimental Investigaticn ef Problems of ' 

the Combustion of xatural Gae in Gas-Tesbine Combustion i 

Chaabers* *y Via Khristich of the Kfyew Polytechnical i 

: Institute, Am Investigation of the Posstb/lities of : 
Steet Developing Combustion Chambers for Marine Gae-Turbines 
1 > Card a/3 seins Medele* by S.L.Briskin ef the Central scientific 


3/024 /60/000/03/026/028 
819478455 
beg The Fear at Sedemtific Technical Session en Gas-Turbdine 
Research Ins 
ef ‘Lew-rrequ Ae Combustion 
eo) Toe doe rete soeesDubrovakiy of the Neve Engineering Worke. i 


} 
} 
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DORFMAN, L.A., kand. fisiko-matematicheskikh nauk; KUZNBTSOV, A.L., irth. 


‘Ren jew of I.%.Shvets and B.P.Dybaa's book “Air cooling of 
pap= tats ias rotors." Energomashinostroenie 6 no.3shO45 
Mr '60. (MIRA 13:6) 
(Gas turbines--Cooling) 
(Stvets, Init) (Dyban, BP) 
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E194/355 
AUTHORS: Dorfman, L,A., Candidate of Physicomathematical 
Sciences and Kuznetnov, A.L., Engineer 
TITLE: Influence of Water Injection on the Intake of the 


Axial-flow Compressor of a Gas Turbine 


PERIODICAL: Ener gomashinostroyeniye, 1960, No. 4, 
pp. 12 - 15 


TEXT: A compressor output may be increased by wet / 
compression. Injection of a water spray into the compressed 

air causes the compression process to approach the isothermal, 

so that the work required to compress 1 kg of air becomes 
appreciably less than under ordinary conditions. Calculations 
show that wet compression permits considerable reduction in 
machine size for a given effective output and if regeneration 

is used there is an appreciably lower heat consumption for 

power generation, However, wet compression requires consid- 
erable quantities of pure water which is subsequently 

discharged to atmosphere. Saturated wet compression is, however, 
an ideal case. In practice, the water drops may be in the 
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Compressor of a Gas Turbine 


compressor for only about 0.015 ses, and because of this short- 
time and the small temperature difference between the drop and 
the surrounding gas the actual process of wet compression may 

be very different from the jdeal. A method of calculating this” 
difference is briefly described. The effectiveness of wet 
compression is also impaired by uneven distribution of water 
drops over the height of the blades resulting from centrifugal i 
force, by impact between the drops and blade surface, and by 
contamination of the blading by deposits from the water. To 
make the best use of wet compression it is necessary to have a 
specially designed meridional profile of the blading. 

Work on water injection in the axial-flow compressor of a 

gas turbine has been described by the Allis Chalmers Company. 
The hard water used gave considerabie deposits on the blading. 
In view of the lack of experimental data confirming the 
effectiveness of water injection in an axial-flaw. compressor 


Card 2/6 


_ 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000410930009-5" 


"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000410930009-5 


$/114/60/000/004/003/009 
E194/E355 


Influence of Water Injection on the Intake of the Axial-flow 
Compressor of a Gas Turbine 


tests were carried out on the experimental gas turbine 

type [1-550 (GT-550) of the Nevakiy mashinostroitel:nyy 

zavod (Neva Engineering Works), The axial compresscr of 

this set has 16 stages with 50% reacticn, and a stage compress 
ion ratio of 3.6; the output is 100 t/h. Water 1s injected 
through five mechanical nozzles with a total flow of 1 348 kg/h. 
The mean drop diameter was estimated to be 4O p. The \ 
distribution of water droplets across the section was studied 
by measuring the temperature distribution along the radius in 
several stages, using thermocouples, The graphs show the 
characteristic bend in the temperature distribution along the 
blade height. It is due to centrifugal displacement of the 
water droplets to the periphery, which 13.8 accordingly best 
cooled. There is also a low-temperature zone near the blade 
roots, where water comes into direct contact with the rotor 
body and the blade roots. Accordingly, the concentration of 
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water droplets is not uniform over the stage section, which 
reduces the effectiveness of wet compression, 

Measurements were made to show changes in the isoentropic 
efficiency of wet compression, The formulae used ure given 

and the results are plotted, It is found that there is 
appreciable reduction in efficiency from this cause. 
Nevertheless, the work expended in compressing one kg of air / 
is lower for wet compression than for dry, even in the worst 
case. The increase in output of the compressor is also ae, 
greater than the amount of water injected, ‘This means that 

the compressor output is increased by wet compression. 

After fifty hours of operation with water injection the 
compressor efficiency measured with dry compression was redwcod 
from 85 to 83% as a result of deposit formation from the 


water on the blades; later, the rate of efficiency drop 
diminished, The water hardness was 65 mg/litre. Analysis 
Card 4/6 
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showed that only half the deposits were water-soluble, 80 
washing would be of little use; part of the deposits 

result from pick-up of oil and from dust in the air. Very 
slight erosion was observed in the first stages, evidently 
because the water-particle sizes were not all small enough. / 
From the test results given it is possible to construct 
compressor characteristics for various amounts of water 
injection and to calculate the effect of injection on the 
operation of the gas turbine set as a whole, Calculated 
curves of power increase and efficiency as compared with 
dry compression are pbtted and the experimental points were 
close to these curves, It is shown that the greatest 
increase in output and efficiency is observed with relatively 
small amounts of water injection, because under such circ- : 
umstances the isoentropic efficiency of wet compression is 
reduced comparatively litte. Accordingly, the tests have 
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demonstrated the possibility of increasing the output of a 
gas turbine by injecting water into the compressor intake, 
The possibilities of such power increases ure grea:ly 

limited by the reduction in axial velocity of the jtast stages. 
When the air temperature is below or near freezing point, 
water cannot be injected because, of, icing in the first stages 
but in hot dry regions. water/ ma . {fe Oarticularly effective. 
For example, with an air temperature of 35 C and relative 
humidity of 40% treatment which reduces the air temperature to 
27.2 “C increases the output of the turbine by about 7h. 

There are 6 figures, 1 table and 8 references: 3 Soviet and 

5 non-Soviet, 

Acknowledgments are expressed to Candidate of Technical 
Sciences L, A. Kuznetsov for directing the work and to 
Engineers K, G. Shkutov, G. A. Kruglikov, L, I. Merkis and 

A. C, Lebedev for their assistance. 
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(Thermal calculations of steam turbines] Teplovoi raschet paro= 

turbin, Moskva, Gos. nauchno-tekhn. isd-vo mashinostrolt. 

lit-ry, 1961, 290 pe (MIRA 1}26) 
(Steam turbines) 
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AUTHORS : Bogomazov, R.N., Engineer and Dorfman, L.A., 
Candidate of Physicomathematical Sciences 


TITLE: Experience in the Investigation and Development of 
Diffuser ‘tubes for Axial Turbine-type Machines 


PERIODICAL: Energomashinostroyeniye, 1961, No, 1, 
pp. 8 - 12 


TEXT: Losses in the gas-air duct, and particularly the 
performance of the inlet and discharge diffuser tubes of 
turbines and compressors, have a considerable effect on the 
efficiency of gas-turbine sets. Data are quoted for typical 
sets of the Nevskiy mashinostvitelinyy zavod imeni Lenina. 

(Neva Machine Building Works imeni Lenin) which show that the 
power gaixn resulting from proper design of diffusers may be 5h, 
The optimum geometry of diffuser tubes is then considerec., 

To make diffuser tubes efficient they must be developed in 

the axial. or radial direction, but this is usually limited 

by other constructional requirements and so the designer has 
to effect a compromise. For this purpose it is necessary to 
Card 1/7 , 
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have data about the influence of design parameter of diffuser 
tubes on their operation. Published recommendations on this 
subject are inadequate, It is accordingly advantageous to use 
experience accumulated in neighbouring branches of industrial 
aerodynamics in seeking an answer to the problem. Data 
relating to axially symmetrical diffusers with screens proved 
particularly useful, Tests carried out at the Neva Works imet! 
Lenin have shown that the main aerodynamic characteristics of 
screened diffusers can easily be applied to ordinary compresser 
and turbine-diffuser tubes, 

Fig. 2 plots a comparison of results of loxs-tactor measurements 


in screened diffusers obtained by * h  Noseva ot TSAG] with 

Loss,mea surements of the model ot «oo was turbine daffuger obtained 
by the Neva works imeni Lenin. Aye oe nt ois good. The results 
show that the losses indiftuser tubes are mich intluenced by 

the ratio of the breadth of the tub: ots th: radsyus at mnbet, 
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as indicated by curves in Fig. 3. The radius of transfer from 
the axial to the radial part of the diffuser is also of zreat 
importance, as most of the loss occurs in this transitional 
zone, To improve the flow in the outlet part of the diffuser 
it is important to select the correct radiss of transition from 
axial to radial flow. If this radius and the breadth are far 
from the optimum values, annular blades must be placed in the 
diffuser to reduce the losses. 

Design calculations on diffuser tubes used at the Neva Works 
imeni Lenin are then considered. As the speed in the diffuser 
tube of stationary gas-turbines is low, compressibility need 
not be allowed for. In the flow region where there is no 
breakaway, the flow beyond the boundary layer is not turbulent 
and the circumferential component of flow speed is zero: This 
property can be used for a graphical construction of the 
velocity distribution. Eqs. (1) and (2) provide a basis for 

a semigraphical construction of flow line and determination of 
the velocity distribution at the walls. 

Card 3/7 x 
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A further method used at the Neva Works imeni Lenin to 
calculate the flow in annular diffusers is based on expression 
(3). The graphs of Fig. 5 give a comparison between designs 

of an annular diffuser using the analytical method of Ec. (3) 
and the approximate semigraphical method, which is seen to have 
advantages. 

Fig. 6 shows the results of flow calculations in curved 
diffuser tubes of initial and improved variants. where tthe 
inner radius of the bend has been increased, Comparison of 

the calculated pressure distribution on the external walls of 
the diffuser tube with the experimental value, given in Fig. 7, 
shows good agreement, The examples given show that the aero- 
dynamic properties of annular diffusers may be calculated and 
methods of improving them can be suggested. Experimental 
methods of developing diffuser tubes are then considered. 
Taking as a basis the calculated shape of diffuser tubes, 
improvements may be made experimentally within the limits of xX 
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the given overall dimensions, Experimental methods are 
particularly important when the flow in the diffuser tubes 
cannot be calculated, Experimental development incluces 

the following steps: determination of the optimum wicth; 
determination of the optimum discharge diameter of the 
diffuser; development of the annular blades and the J].ike 
necessary to improve the operation of the diffuser. 

The application of the results of model tests to full-scale 
conditions is then considered and the conditions of s:imilarity 
in addition to geometrical similarity are briefly described, 
However, more information is required about tests on )liffuser 
Pipes of full-scale machines to permit better judgment of the 
application of model tests to full scale. Tests carried out 
in full-scale turbines, type [T-700-\ (GT-700-4) show that 
the losses in full-scale diffuser tubes are 20-30% greater 
than the losses determined from model tests. This may be 
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because the operating conditions of the diffuser tube in the 
last stage of the turbine are different from those of a model 
diffuser tube tested in a wind tunnel, In particular, swirling 
ot the flow at exit from the last stage has an effect. 

Whereas some swirling in the axial part of a ring diffuser 
improves the flow over the outer wall and reduces the losses 

in the radial part, it may cause breakaway of the flow and 
increase of losses. Therefore, in the curved annular diffuser 
there is an optimum amount of swirl. Details of tests on the 
influence of swirl on the operation of a diffuser tube have been 
given in an article by Vinnik and others in Energomashinostroye- 
niye, 1959, No. 4. To obtain a complete picture of the influence 
of inlet conditions on the operation of the diffuser tube it 
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will be necessary to carry out nozzle tests in the presence 
of a rotating runner and also to make tests on full-scale 


machines, 
There are 9 figures and 6 Soviet references. 
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AUTHOR: Dorfman, L.A, (Leningrad) 
TITLE: The effect of radial flow between a rotating disc and 


a casing on their windage torque and heat transfer 


PERIODICAL: Izvestiya Akademii nauk SSSR, Otdeleniye 
tekhnicheskikh nauk, Mekhanika i mashinostroyeniye, 
1961, No.4, pp.26-32 


TEXT: The problem defined in the title arises in the air cooling 
of gas turbine rotors by radial blowing and by liquid cooling with 
the help of screens arranged opposite the disc faces, The need 
for investigating the effect of radial through-flow on the 
hydrodynamics of the flow near a disc rotating in a casing arises 
in studying the operation of centrifugal pumps, compressors, 
turbines and similar machines, Previously, an approximate 
solution of the angular momentum equation for the flow near a disc 
rotating in a casing in the presence of radial through-flow has been 
solved for material constants not varying with the radius, A more 
accurate solution is examined using the laws of turbulent flow in 
pipes and along flat plates, Tests of rotating discs in the 


presence of radial flow do not reveal boundary layers with a 
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potential flow core, It is assumed that the boundary layers at 
the disc and the casing fill the space between them, The 
velocity profiles both at the disc and at the casing wall are 
assumed to follow a power law with the exponent of 1/7. 
Experimental results lead to the assumption that, for small 
clearances, the average tangential velocity of the flow through the 
clearance is equal to the tangential velocity in the middle of the 
clearance, The equation of motion is solved under tk.ese 
assumptions for the two cases when the cooling medium is fed 
through the disc or along the shaft. The fluid friction torque 
and the torque coefficient are stated and compared with 
experimental results, A comparison of theoretical arid 
experimental velocities in the clearance shows that the 

agreement is less close at higher through-flows and with larger 
clearances, An increase of the windage torque with increasing 
flow of cooling medium is noticeable, It is pointed out that 
other Russian tests (Ref.2: V.S.Sedach., The kinematics of air 
cooling a gas turbine disc. Tr. KhPI, 1957, v.XXIV, no.6) 

obtained with water have given substantially different, results due xX 
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apparently to the effect of mass forces, The analysis of the 
flow is used to derive the heat transfer from the disc. These 
calculations are compared with other tests (Ref .3: V.M.Kapinos, 
The heat transfer from the discs of gas turbines with air cooling. 
Tr. KhPI, 1957, no.6) showing good agreement, The heat 
transmitted to screens opposite disc faces is computed from the 
above analysis and compared with extensive tests by 3.P.Mironov 
(Ref,4; Izv, AN SSSR, OTN, Energetika i avtomatika, 1960, no,3), 
Showing good agreement until the cloarance becomes excessive. 
There are 9 figures and 8 Soviet references, 


SUBMITTED: January 28, 1961 


APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000410930009-5" 


"APPROVED FOR RELEASE: 07/19/2001 CIA-RDP86-00513R000410930009-5 


289142 
$/114/61/000/010,/002/005 
ob. 2/2Y £194/E155 
AUTHORS ; Dorfman, L.A., Candidate of Phys.Mat.Sciences, and 
Osherov, Yu.S., Engineer 
TITLE: An investigation of air-jet cooling of gas-turbins 
discs 
PERIODICAL: Energomashinostroyeniye, no.10, 1961, 23-26 
TEXT: This paper was presented at the Lath Scientific- 


Technical Session of Komissiya po gazovym turbinam AN SSSR 
(Commission on Gas Turbines, AS USSR), held March 29, 1961. 

Gas turbines now produced by NZL use air-jet cooling of the discs, 
and work was carried out to study the efficiency of this type of 
cooling. A detailed study was made of an experimental. gas turbine 
types [1-700 (GT-700) illustrated in Fig.i. In this figure the 
inscriptions round the outside give the amount of cool.ing air 
injected at each place, in kg/hour. The remaining figures are 
temperatures. The tests wero mads at a speed of 5000-6000 r. p.m, 
with cooling air injected in the following ways: 1) on the rim 
of the dise from the front through two holes of 8 mm and 11 mm dia; 
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2) from the front below the gland on the dis¢ through a single hole 
of 8 mm dia; 3) on the rear rim of the dise through one hole of 
15 mm diameter and six slota of 10 x 10 mm. The instrumentation 
is described, and some of the experimental results arn plotted in 
Fig.2. The graphs on the left and right show respect:ively the 
temperatures of the front and rear faces of the disse, The curve 
numbers relate to cooling as foilows: 1 + only on the rim; 

2 - on rim and slots; 3 - on rim and below disc glant; 4&4 - on 
front side of disc only; 5 - on rear side of dise only. 

The points marked by ‘x’ or by a dot relats respectively to 
thermocouples attached to the blade roots or to the body of the 
disc, The shape of the curves obtained is discussed. A study of 
jet cooling was also made on a production model turbine type 
CT-700-4 (GT-700-4), the disc temperature being measured by fusible 
inserts. The results, plotted in Fig.4, show that the temperatura 
difference along the radius of a disc between centre and rim is 

not greater than 50 to 70°C, MetHods are available by which the 
temperature distribution in the disc may be calculated. The 
methods require a knowledge of the gas temperature in the runner 
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and the rate of gas flow, the haat-transfer cosfficisnt from gas to 
blades and from disc to surrounding medium, the dimensions and 
physical properties of the material, and finally the temperature of 
the surrounding medium. The last is particularly difficult to 
detormine and the authors recommend an approximate cietermination of 
the disc temperatures with the prasant mathod of coolking on the 
basia of generalisation of the experimental results, The following 
formula is then derived: 


0.7? fz. 052 
0 = 0.0265 c- ~— ed sin *2) (2 = a (8) 


de 

where: We ~ gas viscosity; wp - air cues 4 - blade length; 
b - blade width; R ~- dise radius; zs - heat removed by air jets; 

d = eae of air delivery pips; Ag - thermal conductivity of 
air; - thermal conductivity of gas. The remaining notations 
are ane fe known. In using this formula it should be borne in 
mind that it is valid for the range of expsrimenta’ conditiona 
actually used and also for similar designs of disc, frame and 
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cooling system, No interpsiation formula hes been found for the 
temperature of the centre of the diss, which loses heat through the 
shaft as well as by the cooling air. However, altering tha delivery 
of cooling air to the disc rim alsc altara the centra temperature 

and if the delivery of cooling air is g% tha following 

relationship holds; At 


t  t 
eet ee eee EL (9) 
¢ t t 
MLO - ce eae 


An investigation of air-jes cooling ..; 


whereas: eM. - temperature of the metal at the centre of the disc; 
tp - temperature of the air; ty.o - temperature of the metal at 
the rim; t, - temperature of the gas at the blade roox, 

Values of the coefficient A are 2.5 for a turbine type GT-700-4 
and 2.0 for the experimental turbins type GT-~?700. This forsmla 

ia approximate and is valid for conditions close to those used in 
the test. Calculations were made to compare air-jet cooling with 
cooling by blowing air through gaps in the blade roots. Results 
show that for the experimental turbine type GT-700 cooling through 
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Temperature distribution around a rotating thermally insulated disc. 


Insh,-f1iz, zhur, 4 n0. § 33213 My Tél. 


1. Nevskiy mashinostroitel'nyy savoil imeni V.I.Lenina, Leningrad, 
(Thermodynamics) (Iaminar flow) 
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Studying the air~jet cooling of gas turbine disks. 
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AUTHOR: Dorfman, L.A. (Leningrad) 
TITLE: Turbulent flow around a rotating cylinder 


PERIODICAL: Akademiya nauk SS3R. Izvestiya. Otdeleniye 
tekhnicheskikh nauk, Mekhanika i mashinostroyeniye. 
no.l1, 1962, 172-173 


TEXT: The results of measuring the velocity distribution near 
two cylinders rotating in free air are given. One cylinder has 
a diameter of 500 mm and the other of 270 mm. Both lengths are 
about equal to the respective diameters. Preliminary flow tests 
have shown the end effects to be negligible and the axial 
components of velocity to be absent. Non-rotating screens at the ed 
cylinder ends had no effect on the results so that their validity 
for cylinders of infinite length is assumed. The totai head of 
the flow was measured with « pitot tube of 0,8 mm diameter with a 
bore of 0.5 mm, A round tube of 0.8 mm diameter with side holes 
of 0.3 mn was used for static pressure measurement. The tubes 
were 20 mm apart at an equal distance from the cylinder. The 
results of measurement are given in tables for a range of 
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distances: from the 0.5 mdia cylinder at speeds 1456, 2230 and 

2840 rpm, and from the 0,27 m diameter cylinder at 2600 and 

3920 rpm. The velocity distribution can be represented as in 
turbulent flow near a flat surface but the curves differ for oa 
different cylinder diameters. By introducing a "dynamic velocity" 
(defined by the friction shear stress) applicable to each radius, 

all the measurements can be represented by a single plot, which is 

also independent of the Feynolds number, In the same way, the 
non-dimensional pressure distribution is independent of cylinder 

size or Reynolds number, There are 2 figures and 2 tables. 


SUBMITTED: Novembor 4, 1961 
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Turbulent boundary layer on an axisymmetric body rotating rapidly 

in an axial flow. Isv.AN SSSR,Otd, tekh nauk.Mekh, 1 mashinostr. 

no.4318=-22 Jl-Ag '62, (MIRA 15:8) 
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Be AIO 
AUTHOR: Dorfman, L. A. 
TITLE: The effect of a transient temperature of a rotating disc on 


its heat exchange 
PERIODICAL: Inzhonerno-fizichesxly zhurnal, v. 5, no. 5, 1962, 89 - 91 


g3xT; In calculating the transient temperature field of the disc of a 

gas turbine it is usually assumed that the coefficient of heat transfer | 
between the disc and the surrounding medium is independent of variations Wy, 
in the temperature of the disc metal. The error arising from this assump- | BR 
tion is here estimated. An example is calculated: for ay = 7 deg/sec, 


ae s -0.5 dan/aee? (T, isthe @isc temperature), and a speed of 


w= 500 aber the actual heat-transfer coefficient exceeds the quasi- 
stationary heat-transfer coefficient vy 0.06 fh, i- e@- the non-steady 
influence can be ignored. rere is 1 figure. 
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ASSOCIATION: Wovekiy mashinostroitel'nyy zavod iineni V. I. Lenina, g. 
Leningrad (Neva Institute for the Design and Planning of 
Machinery Plants imeni V. I. Lenin, Leningzad) 


SUBMITTED: June 24, 1961 
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DORFMAN, LeAe (Leningrad) 
Speed and thermal boundary layers on an axisymmetric body rotating 
in an unlimited immovable medium, Isy.AN SSSR.Otd.tekh nauk. Mekh, 1 
mashinostr. 10.6:17=24 BD !62, (MIRA 15:12) 
(Boundary layer) 
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TITLE: Laminar boundary myer os rotating bodies of revolution 
SOURCE: Inzhenernyy zhurnal, v, 3, no, 2, 1963, 228-235 


; TOPIC “AGS: 
. transfer 


laminar, boundary layer, axisymmetric, drag coefficient, heat | 


N 5 
_ ABSTRACT: The Dorocnitsy*n transformations have been used t 
' layer displacement and momentun thicknesse 


made that the boundary layer thickness is 
"> transverse -and-long itudinal “radii: of-curvature 


~---“technique,~and ‘numerical results for thé drag and heat temeten coefficients 
A particular example is cited for the case 
of a votating semi-«infinite cylinder with the flow direction parallel to its 
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DORFMAN, Lele (Leningrad): 


"Calculation of the boundary layer occurring on a arbitrary axially 
symmetric surface rotating in a motionless medium." 


report presented at the 2nd All-Union Congress on Theoretical and Applied 
Mechanics, Moscow, 29 Jan = 5 Feb 64, 
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